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SPECULATIONS ON THE PERCEPTIVE 
POWER OF VEGETABLES. 


- - - - Theſe are not idle, philoſophic dreams ; 
Full Nature zeems with life, - - - - 


TromsoN's Spring, Second Edit. line 136.“ 


N all our enquiries into truth, whether natural 
or moral, it is neceſſary to take into previous 
conſideration, the kind of evidence which the 


ſubje& admits of; and the degree of it, which 


is ſufficient to afford ſatisfaction to the mind. 
Demonſtrative evidence is abſolute, and without 
gradation ; but probable evidence aſcends, by 
regular ſteps, from the loweſt preſumption, to 
the higheſt moral certainty. A fingle preſump- 
tion is, indeed, of little weight ; but a ſeries 
of ſuch imperfect proofs may produce the fulleſt 


_ conviction. The ſtrength of belief, however, 


may often be greater, than 1s proportionate to 
the force and number of theſe proofs, either 
individually or collectively conſidered. For, 


as uncertainty is always painful to the under- 


ſtanding, very flight evidence, if the ſubject 


| * Theſe lines are omitted in the ſubſequent editions of 
Thomſon's Seaſons. 
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be capable of no other, ſometimes amounts 
to credibility. This every philoſopher ex- 


periences, in his reſearches into nature; and 


the obſervation may ſerve as an apology for 


the following jeu d*eſprit; in which I ſhall 


attempt to ſhew, by the ſeveral analogies of 


organization, life, inſtinct, ſpontaneity, and 


ſelf-motion, that plants, like animals, are en- 
dued with the powers, both of perception and 
enjoyment. 1 5 

I. Vegetables bear ſo near a ſimilitude to 
animals in their $TRUCTURE, that botaniſts have 


derived from anatomy and phyſiology, almoſt 


all the terms employed in the deſcription of 
them. A tree or ſhrub, they inform us, conſiſts 


of a cuticle, cutis, and cellular membrane; 
of veſſels variouſly diſpoſed, and adapted to 


the tranſmiſſion of different fluids; and of a 
ligneous, or bony ſubſtance, covering and 
defending a pith or marrow. Such organization 


evidently belongs not to inanimate matter ; 


and when we obſerve, in vegetables, that ir 
is connected with, or inſtrumental to the powers 
of growth, of ſelf-preſervation, of motion, and 


of ſeminal increaſe, we cannot heſitate to aſcribe to 


them a LIVING PRINCIPLE. And by admitting 
this attribute, we advance a ſtep higher in the 


analogy we are purſuing. For, the idea of life 


naturally implies ſome degree of perceptivity : 


And wherever perception reſides, a greater or 
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teſs capacity for enjoyment ſeems to be its neceſ- 
ſary adjunct. Indefinite and low, therefore, as this 
capacity may be, in each ſingle herb or tree, yet, 
when we conſider the amazing extent of the vege- 
table kingdom, * from the cedar of Lebanon to 
the hyſſop upon the wall,” the aggregate of happi- 
neſs, produced by it, will be found to exceed our 


moſt enlarged conceptions. It is prejudice only, 


which reſtrains or ſuppreſſes the delightful emo- 
tions, reſulting from the belief of ſuch a diffuſion 
of good. And, becauſe the framers of ſyſtems 
have invented arrangements and diviſions of 
the works of God, to aid the mind in the 
purſuits of ſcience, we implicitly admit as 
reality, what is merely artificial ; and adopt 
diſtinctions, without proof of any eſſential dif- 
ference. Lapides creſcunt ; vegetabilia creſcunt et 
vivunt; animalia creſcunt, vivunt, et ſentiunt. This 
climax, of Linnæus, is conformable to the doc- 
trines of Ariſtotle, Pliny, Jungius, and others : 
But none of theſe great men have adduced ſuffi- 
cient evidence, to ſupport the negative charac- 
teriſtics, if I may ſo expreſs myſelf, on which 
the three kingdoms of nature are here eſtabliſhed. 
That a gradation ſubſiſts, in the ſcale of beings, 


is clearly manifeſt ; but the higher advances we 


make in phyſical knowledge, the nearer will 
the degrees be ſeen to approach each other, 
And it is no very extravagant conjecture to ſup- 
poſe, that, in ſome future period, perceptivity 
SE FED may 
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may be diſcovered to extend, even beyond the 
limits now aſſigned to vegetable life. Corallines, 
madrepores, millepores, and ſpunges were for- 
merly conſidered as foſſil bodies: But the ex- 


_ periments of Count Marſigli evinced, that they 


are endued with life, and led him to claſs them 
with the maritime plants. And the obſervations 
of Ellis, Juſſieu and Peyſonel, have ſince raiſed 
them to the rank of animals.“ The detection 
of error, in long eſtabliſhed opinions concerning 
one branch' of natural knowledge, juſtifies the 
ſuſpicion of its exiſtence in others, which are 
nearly allied to it: And it will appear, from 


the proſecution of our enquiry into the inſtincts, 


ſpontaneity, and ſelf-moving power of vegetables, 
that the ſuſpicion is not without foundation. 


II. InsTincT is a propenſity, or movement to 


ſeek, without deliberation, what is agreeable to 


the particular nature, actuated by it; and to 
avoid what is incongruous, or hurtful. It is a 
practical power, which requires no previous 
knowledge or experience; and which purſues 
a preſent or future good, without any definite 


ideas or foreſight; and often, with very faint 


degrees of conſciouſneſs. The calf, when it 
firſt comes into the world, applics to the teats 
of the cow, utterly ignorant of the taſte, or 
nutritious quality of the milk, and conſequently, 


* Conſult Philoſ. Tranſat. Amænitat. Academic. and 
Biſhop Watſon on the Subjects of Chemiſtry. 
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with no views, either to ſenſual gratification, 
or ſupport: And the duckling, which has been 
hatched under a hen, at a diſtance from water, 


diſcovers a conſtant reſtleſsneſs and impatience ; 


and is obſerved to practiſe all the motions of 


ſwimming, though a ſtranger to its future de- 
ſignation, and to the element, for which its oily 


feathers, and web-like feet, are formed. In- 
ſtints analogous to theſe, operate with equal 
energy, on the vegetable tribe. A ſeed contains 
a germ, or plant in miniature, and a radicle, or 
little root, intended by nature to ſupply it with 
nouriſhment. If the ſeed be ſown in an inverted 
poſition, {till each part purſues its proper direc- 


tion. The plumula turns upward, and the radicle 


ſtrikes downward, into the ground. A hop- 
plant, turning round a pole, follows the courſe 
of the ſun, from ſouth to weſt, and ſoon dies, 
when forced into an oppoſite line of motion : 
But remove the obſtacle, and the plant will 


quickly return to its ordinary poſition. The 


branches of a honey-ſuckle ſhoot out longitu- 


. dinally, till they become unable to bear their 


own weight; and then ſtrengthen themſelves, 
by changing their form into a ſpiral: When they 


meet with other living branches, of the ſame 


kind, they coaleſce, for mutual ſupport, and 
one ſpiral turns to the right, and the other to 
the left; thus ſeeking, by an inſtinctive impulſe, 
ſome body on which to climb, and increaſing 

A 4 | the 
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the probability of finding one, by the diverſity 


of their courſe: For if the auxiliary branch be 


dead, the other iniformly winds itſelf round, 
from the right to the left.* 


Theſe examples, of the inſtinctive œconomy 
of vegetables, have been purpoſely taken from 
ſubjects, familiar to our daily obſervation. But 
the plants of warmer climates, were we ſuffici- 
ently acquainted with them, would probably 
furniſh better illuſtrations of this acknowledged 
power of animality: And I ſhall briefly recite 
the hiſtory of a very curious exotic, which has 
been delivered to us from good authority; and 
confirmed by the obſervations of ſeveral Euro- 
pean botaniſts. 

The Dionæa Muſcipula is a native of North 
Carolina. Its leaves are numerous, inclining 
to bend downwards, and placed in a circular 
order: They are jointed, and ſucculent : The 
upper joint conſiſts of two lobes, each of which 
is ſemi-oval in its form, with a margin furniſhed 
with- ſtiff hairs; which embrace each other, 
when they cloſe from any irritation. The ſur- 
faces of theſe lobes are covered with ſmall red 
glands, which probably ſecrete ſome ſweet li- 
quor, tempting to the taſte, but fatal to the lives 
of inſets: For, the moment the poor animal 
alights upon theſe parts, the two lobes riſe up. 


* Lord Kaims's Gentleman Farmer. 
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graſp it forcibly, lock the rows of ſpines toge- 
ther, and ſqueeze it to death: And, left the 
ſtruggles for life ſhould diſengage the inſect, 
thus entangled, three ſmall ſpines are fixed 
amongſt the glands, near the middle of each 
lobe, which effectually put an end to all its 
efforts : Nor do the lobes open again, while the 
dead animal continues there. The diſſolution 
of its ſubſtance, therefore, 1s ſuppoſed, by natu- 
raliſts, to conſtitute part of the nouriſhment of 
the plant. But as the diſcriminative power of 
inſtin& is always limited, and proceeds with a 
blind uniformity when put into exertion, the 
plant cloſes its leaves as forcibly, if ſtimulated 
by a ſtraw or a pin, as by the body of an inſe& : 
Nor does it expand them again, till the e extrane- 
ous ſubſtance 1s withdrawn.* 

III. If the facts and obſervations, which have 
been adduced, furniſh any preſumptive proof of 
the inſtinctive power of vegetables, it will neceſ- 
ſarily follow, that they muſt be endued with ſome 
degree of SPONTANEITY, For the impulſe to diſ- 
criminate and to prefer, is an actual exertion of 
that principle, however obſcure the conſciouſ- 
neſs or the feeling may be, with which it is 
accompanied: And ſuch volition preſuppoſes an 
innate perception, both of what is conſonant, 
and of what 1s injurious to the conſtitution of 
the individual, or ſpecies directed by it. But 


* See the Annual Regiſter for 1775, P. 9. 
it 
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it is the deſign of this little Eſſay, rather to in- 


veſtigate nature, than to appeal to metaphyſical 


conſiderations : I ſhall proceed, therefore, to point 
out a few of thoſe phenomena, in the vegetable 
kingdom, which indicate ſpontaneity. 

Several years ago, whilſt engaged in a courſe 
of experiments to aſcertain the influence of fixed 
air on vegetation, the following fact repeatedly 
occurred to me, A ſprig of mint, ſuſpended 
by the root, with the head downwards, in the 
middle glaſs veſſel of Dr. Nooth's machine, 
continued to thrive vigorouſly, without any 
other pabulum, than what was ſupplied by the 
ſtream of mephitic gas, to which it was ex- 
poſed. In twenty-four hours, the ſtem formed 
into a curve, the head became erect, and gradu- 
ally aſcended towards the mouth of the veſſel; 
thus producing, by ſucceſſive efforts, a new and 
unuſual configuration of its parts. Such ex- 
ertions in the ſprig of mint, to re&ify its in- 
verted poſition, and to remove from a foreign, 
to its natural element, ſeems to evince volition 
to avoid what was evil, and to recover what had 
been experienced to be good. If a plant, in 
a garden-pot, be placed in a room, which has 
no light, except from a hole in the wall, it will 
ſhoot towards the hole, paſs through it into the 
open air, and then vegetate upwards, in its 


proper direction. Lord Kaims relates, that, 


te amonglt the ruins of New Abbey, formerly a 
| © monaſtery 
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© monaſtery in Galloway, there grows on the 
<« top of a wall, a plane tree, twenty feet high. 
« Straitened for nouriſhment, in that barren 
ce ſituation, it ſeveral years ago directed roots 
cc down the ſide of the wall, till they reached 
te the ground, ten feet below: And now, the 
<« nouriſhment it afforded to theſe roots, during 
« the time of deſcending, is amply repaid ; 


« having every year, ſince that time, made vi- 


ce gorous ſhoots. From the top of the wall, to 


cc the ſurface of the earth, theſe roots have not 


ce thrown out a ſimple fibre, but are now united 
ce into a pretty thick hard root.” * 

The regular movements, by which the ſun- 
flower preſents its ſplendid diſk to the ſun, have 
been known to naturaliſts, and celebrated by 
poets, both of ancient and modern times. Ovid 
founds upon it a beautiful ſtory; and Thomſon 

deſcribes it as an attachment of love, to the 
_ celeſtial luminary. 


= Bat one, the lofty follower of the ſun, 
„ Sad when he ſets; ſhuts up her yellow leaves, 


«© Drooping all night; and when he warm returns, 
Points her enamour'd boſom to his ray, ?? 


Summer, line 216. 


IV. Nature has wiſely proportioned the 


POWERS Of MOTION, to the diverſified neceſſities 
of the beings endued with them. Corallines 
and Seapens are fixed to a ſpot, becauſe all their 


* Gentleman Farmer 
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wants may be there ſupplied. The oyſter, du- 


ring the afflux of the tide, opens to admit the 
water, lying with the hollow ſhell downwards : 
But when the ebb commences, it turns on the 
other ſide; thus providing, by an inconſiderable 
movement, for the reception of its proper nutri- 


ment; and afterwards diſcharging what is ſuper- 


fluous.“ Mr. Miller, in his late account of the 
iſland of Sumatra, mentions a ſpecies of coral, 
which the inhabitants have miſtaken for a plant, 
and have denominated it Lalan—Cout, or ſea- 


graſs. It is found in ſhallow bays, where it 


appears like a ſtraight ſtick, but when touched, 
withdraws itſelf into the ſand. F Now, if ſelf- 
moving faculties, like theſe, indicate animality, 
can ſuch a diſtinction be denied to vegetables, 
poſſeſſed of them in an equal, or ſuperior degree? 
The water- lily, be the pond deep or ſhallow in 
which it grows, puſhes up its flower-ſtems, till 
they reach the open air, that the farina fecun- 
dans may perform, without injury, its pro- 
per office. About ſeven in the morning, the 
{talk erects itſelf, and the flowers riſe above the 
ſurface of the water : In this ſtate they continue 
till four in the afternoon, when the ſtalk becomes 


relaxed, and the flowers ſink and cloſe. The 


motions of the ſenſitive plant have been long 


# Sprat's Hiſtory of the Royal Society. 
+ Philoſoph. Tranſa&. vol. LXVIII. p. 178. 
eee noticed 
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noticed with admiration, as exhibiting the moſt 
obvious ſigns of perceptivity. And if we ad- 
mit ſuch motions, as criteria of a like power, 
in other beings, to attribute them, in this in- 
ſtance, to mere mechaniſm, actuated ſolely by 
external impulſe, is to deviate from the ſoundeſt 
rule of philoſophizing, which directs us not to 
multiply cauſes, when the effects appear to be 
the ſame. Neither will the laws of electricity 
better ſolve the phenomena of this animated 
vegetable: For its leaves are equally affected by 
the contact of electric, and non- electric bodies; 
ſhew no change in their ſenſibility, whether the 
atmoſphere be dry or moiſt; and inſtantly cloſe 
when the vapour of volatile alkali, or the fumes 
of burning ſulphur are applied to them. The 
powers of chemical ſtimuli, to produce contrac- 
tions in the fibres of this plant, may perhaps 
lead ſome philoſophers, to refer them to the 
vis infita, or irritability, which they aſſign to cer- 
tain parts of organized matter, totally diſtinct 
from, and independent of, any ſentient energy. 
But the hypotheſis is evidently a ſoleciſm, and 
refutes itſelf. For the preſence of irritability 
can only be proved by the experience of irrita- 
tions, and the idea of irritation involves 1 in it that 
of feeling. 

But there is a ſpecies of the order of Decandria, 
which conſtantly and uniformly exerts a ſelf- 
moving power, uninfluenced either by chemical 
ſtimuli, or by any external impulſe whatſoever. 


This 
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This curious ſhrub, which was unknown to 
Linnæus, is a native of the Faſt Indies, but 
has been cultivated in ſeveral botanical gardens 
here. I had an opportunity of examining it, 
in the collection of the late Dr. Brown. It 
is trifolious, grows to the height of four feet, 
and produces, in autumn, yellow flowers. The 
lateral leaves are ſmaller than thoſe at the ex- 
tremity of the ſtalk; and all day long, they 
are continually moving either upwards, down- 


wards, or in the ſegment of a circle: The laſt 
motion is performed by the twiſting of the foot 


ſtalks; and whilft one leaf is riſing, its aſſociate 
1S generally deſcending : The motion down- 
wards is quicker and more irregular, than the 
motion upwards, which is ſteady and uniform. 


"Theſe movements are obſervable, during the 


ſpace of twenty-four hours, in the leaves of a 
branch lopped off from the ſhrub, and kept 
in water. If, from any obſtacle, the motion be 


_ retarded, upon the removal of that obſtacle, 
it is reſumed with a greater degree of velocity.“ 


I cannot better comment on this wonderful degree 
of vegetable animation, than in the words of 
Cicero. Tnanimum eſt omne quod pulſu agitatur 


efterno; quod autem eff animal, id motu cietur in 


teriore et ſuo. 
J have thus attempted, with the brevity pre- 
ſcribed by the laws of this Society, to extend 


* See Encyclopzdia Britannica, Art, Hedyſarum. 
| | our 
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our views of animated nature; to gratify the 
mind with the contemplation of multiplied ac- 
ceſſions to the general aggregate of felicity; 


and to exalt our conceptions of the wiſdom, 


power, and beneficence of God. In an under- 
taking, never yet accompliſhed, diſappointment 
can be no diſgrace: In one, directed to ſuch 
noble objects, the motives are a juſtification, in- 
dependently of ſucceſs. Truth, indeed, obliges 
me to acknowledge, that I review my ſpecula- 
tions with much diffidence; and that, I dare 
not preſume to expect they will produce any per- 
manent conviction in others, becauſe J experi- 


ence an inſtability of opinion in myſelf. For 


to uſe the language of Tully, Nęſcio quomodo, 
dum lego aſſentior; cam poſui librum, aſſenſio omnis 
illa elabitur.— But this ſcepticiſm is perhaps to be 
aſcribed to the influence of habitual preconcep- 
tions, rather than to a deficiency of reaſonable 
proof. For beſides the various arguments which 
have been advanced, in favour of vegetable percep- 


tivity, it may be further urged, that the hypothe- 


ſis recommend«s itſelf, by its conſonance to thoſe 
higher analogies of nature, which lead us to 
conclude, that the greateſt poſſible ſum of hap- 
pineſs exiſts in the univerſe. The bottom of 


the ocean is overſpread with plants, of the moſt 


luxuriant magnitude. Immenſe regions of the 
earth are covered with perennial foreſts. Nor 
are the Alps, or the Andes, deſtitute of herbage, 

though 
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though buried in depths of ſnow. And can 


it be imagined, that ſuch profuſion of life ſub- 
ſiſts without the leaſt ſenſation or enjoyment ? 
Let us rather, with humble reverence, ſuppoſe, 
that vegetables participate, in ſome low degree, 
of the common allotment of vitality: And that 
our great Creator hath apportioned good, to all 
view things, © in nnn weight, and mea- 
ſure.” * 


SUPPLEMENT #0 the foregoing Part; containing 


further Obſervations on the SexnsITIve PLANT, 


IN the ſpeculations, concerning the perceptive 
power of vegetables, which were read before this 
Society laſt ſpring, I obſerved, that the motions 
of the ſenſitive plant are not to be explained by 
the laws of electricity. For its leaves are alike 
affected by the contact of electric and non- 


electric bodies; ſhew the ſame ſenſibility whe- 


* It has been eſtimated, that our globe contains 20,000 
ſpecies of vegetables; 3000 of worms; 12,000 of inſects ; 
200 of amphibious animals; 2,600 of fiſhes; 550 of birds; 
and 200 of quadrupeds. (Vid. Linn. Amænit. Academ. 
and Stillingfleet's Miſcellaneous Tracts, p. 125). A cal- 
culation like this, it is evident, muſt be very defeQive ; 
becauſe founded on paſt diſcoveries in a ſcience, which is 
now in a ſtate of rapid progreſſion. But future acceſſions, 


both of plants and animals, with reſpe& to number, may 
produce no material changes 3 in their relative proportions. 


ther 
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ther the atmoſphere be dry or moiſt; and in- 
ſtantly cloſe when certain chemical ſtimuli, ſuch 
as the vapour of vol. alkali, or the fumes of 
burning ſulphur, are applied to them. Theſe 
concluſions were founded on the recolleCtion of 
experiments which I made more than twenty 
years ago, But the Abbe Barthalon de Sr. 
Lazane, in a late treatiſe on the electricity of 
vegetables, has adopted an oppoſite hypotheſis, 
and adduced the following trials in ſupport of 
it. When the ſenſitive plant, ſays he, is touched 
with a piece of poliſhed metal, terminated at 
each end by a round knob, its leaves ſhrink 
back and ſhut, When it is touched with a 
piece of glaſs, of the ſame form, it remains in- 
ſenſible. But if this piece of glaſs be electrified, 
and the plant be touched with it in this ſtate, 
the leaves inſtantly cloſe themſelves. Hence 
he infers, that the plants called Mimoſe are 
endued with a much greater portion of electrical 


fluid than others; that this fluid eſcapes when 


touched by a foreign body, capable of convey- 
ing it away; and that they ſhrink by being thus 
deprived of what 1 is eſſential to their health and 
vigour, “ 


have lately procured a ſenſitive plant, with 


the deſign of repeating the Abbe's experiments. 


* See Abbe Barthalon de St. Lazane D'Electricitẽ des 
Vegeteaux: Alſo Appendix to Monthly Review, vol. XVII. 
p. 135. 
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18 On the Perceptive Power of Vegetables. 


But at the preſent ſeaſon of the year, 1 find this 
vegetable in a very languid ſtate; ſo that my 
trials have not afforded me much ſatisfaction. 


I could not, however, perceive any difference, 


whether the leaves were touched with a piece of 


Poliſhed iron, or a ſtick of ſealing wax. And 


the following well authenticated facts, ſeem to 
refute the Abbe's hypotheſis, concerning the 


electrical œconomy of this plant. 


I. The branches of the ſenſitive plant have 
two motions, the one natural, the other artificial. 
By the firſt it progreſſively increaſes, in the 
morning, the angle which it forms with the 
ſtem; and retreats in the ſame gradual manner, 
in the afternoon. By the ſecond it contracts its 
leaves, when forcibly touched or ſhaken. 


II. The ſenſibility of the plant, ſeems chiefly 
to reſide in the articulation of the branches of 
the common foot ſtalk, or of the particular foot 5 
ſtalk of each wing. i 


III. No motion enſues from cautiouſly piercing 


the branch with a menus, or other ſharp inſtru- 
ment. | 


IV. A ſtroke, or an irritation produces a 
more forcible effect, than an inciſion or even 
an entire ſection. 

V. A flight irritation only acts upon the 
neighbouring parts, and extends its influence. 
according to its force. 


VI. Plung- 


On the Perceptive Power of Vegetables. 19 


VI. Plunging the plant in water ſeems to 
have no other effect, than that of — 
its vigour. 


V8. 4A piece of wax, finals: electrified, 
made the leaves of the ſenſitive plant cloſe 


quickly, by attracting them to it with — 
able force. 
VIII. The motions of the ſenſitive plant are 


owing to a ſtrong contraction. Each foot ſtalk 
ſeems to be terminated with a kind of joint, on 


which the leaves turn, with ſurprizing facility.“ 


NoveMBER 9, 1784. 


* Conſult Milnes's Botanical Dictionary; the Encyclo- 
pædia Britannica; and Whytt on Vital Motions, 
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